









































    







We are pleased to have you join us as we celebrate the 
research conducted by science and mathematics students at 
Hollins University during the 2018-2019 academic year.  In 
this program, you will find abstracts for the 27 research 
projects that are highlighted at this poster session.  This, 
collectively, represents the work of 30 remarkable Hollins 







We encourage you to chat with our students during this 
poster session.  They are eager to talk to you about their 
research and to answer any questions you may have.  Posters 

















Department of Biology  
 
Responses of Drivers to Snake and Stick Models 
Savannah Goodbar and Autumn Woodbury 
Under the direction of Dr. Renee Godard  
 
Multiple studies with models suggest drivers will purposefully hit snakes on roadways. This study compared 
driver responses to snake and stick models placed on the edge of two Virginia roads: one surrounded by rural 
farmland and the other surrounded by a mix of forest, residential and light business. The behavior of drivers was 
observed for one hour, for each model, on three different days, on the two different roads, for a total of 12 
hours of observation. Each passing vehicle was noted for type (car, truck, SUV, other) and response (continue 
straight, swerve to avoid, swerve to hit). Very few drivers (<0.3%)  responded to the models on the less rural 
road. A much higher overall response rate (6%) was noted on the rural road, with 9.3% of drivers responding to 
the snake model and only 3% responding to the stick model. Surprisingly, 82% of the drivers on this rural road 
avoided the snake model while only 18% swerved to hit it. These findings are markedly different from other 
studies and should be investigated on more roads, with multiple models, across the activity season of reptiles.  
 
Does the Presence of a Snake Model Influence Nesting Activity of Eastern Bluebirds (Sialia sialis)? 
Jae Yeon Han, Shannen Kelly, Mary Meynardie, Kendra Rich, Mara Smith 
Under the direction of Dr. Renee Godard  
 
Previous studies have shown variation in the response that Eastern Bluebirds (Sialia sialis) have to the presence 
of predators (Stanback et al., 2018; Godard et al., 2007). As such, we were interested in determining if the visual 
cue of a predator would alter reproductive activities in this species. We surveyed 22 nest box sites on the Hollins 
University campus to determine the onset of nesting behavior. Once bluebird nesting material began to 
accumulate, models (predator model = black rat snake, neutral model = water bottle) were placed at the base of 
each box. Results suggest that there was no effect of model type on the thickness of nests, the time to first egg, 
or the onset of full incubation. However, it appears that predator model may influence nest abandonment, as 
those nests exposed daily to the predator model were more likely to abandon (3/6 nest abandoned with 
predator model, 0/5 abandoned with neutral model). Thus, while the presence of a predator may not negatively 
impact early nesting activity, it appears to increase the likelihood of abandonment. Future research should 
include larger sample sizes. 
  
Impacts of Hurricanes on Fish Abundance and Biodiversity in St. John USVI 
Sunny Greene  
(in collaboration with Natasha Bestrom, Renee Godard, Morgan Wilson, Caleb Amstutz)  
Under the direction of Drs. Renee Godard and Morgan Wilson 
 
Large disturbances, such as hurricanes, in marine ecosystems cause a decrease in hard coral coverage and an 
increase in algal growth that can affect fish populations. This study compared fish biodiversity and abundance 
patterns before (2017) and after (2018, 2019) two category 5 hurricanes, Irma and Maria, which hit St. John, 
USVI in Sept. 2017. Four snorkelers surveyed each site by noting all species and the number of each in a 30 
minute biodiversity sweep. Overall species richness increased after the hurricane (2018) but had returned to 
2017 levels by 2019. Three representative species (Queen Angelfish, Ocean Surgeonfish, and Graysby) exhibited 
changes in abundance in reef and mangrove sites. While few changes were seen in the predator (Graysby) 
abundance, the Angelfish (spongivore) showed declines in both reef and mangrove sites while the algivore 
(Ocean Surgeonfish) increased in the mangroves.  Monitoring these populations as the ecosystem recovers will 
provide insight on resilience of this system. 
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Halophila stipulacea: Here Today and Here to Stay  
Debra Henke and Mara Smith 
 Under the direction of Drs. Renee Godard and Morgan Wilson 
 
Halophila stipulacea is an invasive seagrass that has spread rapidly throughout the Caribbean and has taken a 
stronghold in St. John. In January 2019, patterns of abundance of the three native species (Thalassia testudinum, 
Halodule wrightii, Syringodium filiforme), as well as the abundance of H. stipulacea was noted in twelve seagrass 
meadows. Data was collected using a 0.5 m2 transect in 5 edge locations and 5 middle locations in each 
meadow. H. stipulacea was found to be the most abundant, appearing in ten of twelve sites. H. stipulacea 
showed no difference in abundance on the edge vs the middle transects. Future studies will need to obtain 
further data to understand the effect H. stipulacea will have on Caribbean ecosystems as it continues to spread. 
 
 
The Role of Edge Effects in Emerald Ash Borer Infestation Dynamics and Forest Regeneration 
Catherine Kirkpatrick and Madison Simms,  
 Under the direction of Dr. Elizabeth Gleim 
 
Agrilus planipennis, or emerald ash borer (EAB), is a non-native, invasive beetle first detected in the United 
States in 2002. Since its introduction, EAB has spread throughout most of the eastern U.S. and was first detected 
in Roanoke in 2015. EAB feeds on and kills all native ash tree species in the U.S. with devastating effects on ash 
populations. Our work aims to document the loss of ash trees in the Roanoke Valley and to determine the role 
that edge effects play in infestation dynamics and how forests regenerate post-EAB. In particular, we hope to 
determine whether ash trees along the edge of a forest are more susceptible to infestation and/or whether they 
decline more rapidly once infested as compared to ash trees within the forest’s core. We also plan to document 
which species replace dead ash trees and whether invasive species are more likely to replace ash trees lost in 
the edge versus the core of the forest. In the summer of 2017, we established 12 sites along forest edges, 6 with 
ash trees and 6 sites serving as controls without ash trees. At each site we established 2-3, 10 x 50m belt 
transects. Within each transect we identified all species of trees greater than 2.5 cm diameter at breast height 
(dbh) and measured their dbh and location within the transect. For all identified ash trees, their health status 
was scored and signs of EAB infestation were recorded. Finally, we also evaluated species composition and size 
of seedlings within four 1x1m microplots within each transect. In the summer of 2018, we repeated our 
methodology and noted any changes between years. In 2017, the average health scores of ash trees ranged 
from 1.7 +/- 0.76 to 3.2 +/- 0.32 (1 being healthy and 5 being entirely dead) by site, and ash trees within the core 
were found to have on average higher health scores than ashes in the edge. From 2017 to 2018, both average 
ash health score and average canopy cover decreased. Ultimately, the data collected these past two summers 
will serve as baseline data for long-term monitoring. 
 
Relationship of near shore seagrass meadows to health of Pseudodiploria strigosa  
Elaine Metz 
 Under the direction of Dr. Renee Godard  
 
Coral coverage has declined by over 80% in the Caribbean since the 1970s with disease as one of the primary 
culprits. A recent study in the Indo-Pacific, suggests that there is less disease in coral in reefs adjacent to 
seagrass meadows as well as reduced levels of pathogens. We sought to evaluate the relationship of coral health 
with proximity to seagrass meadows in reefs surrounding St. John, USVI. We compared disease incidence, tissue 
coverage and colony density of Pseudodiploria strigosa on reefs adjacent to seagrass meadows with those that 
were not. When compared, P. strigosa found in reefs adjacent to seagrass meadows had: higher levels of tissue 
coverage on large colonies (a pattern not seen in small colonies) and a higher density of small coral colonies. 
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However, there was no difference in disease incidence in colonies with regards to the proximity of meadows. 
These results suggest there may be a connection between coral health or resilience and seagrass meadows. 
However, other factors may be influencing the patterns of coral health that we have observed. 
 
Resilience in reef builders: patterns of Pseudodiploria strigosa in the shallow reefs  
Elaine Metz and Caroline Blackwell  
Under the direction of Drs. Renee Godard and Morgan Wilson 
 
Pseudodiploria strigosa, a brain coral which grows at a variety of depths on shallow reefs, has shown remarkable 
resilience to changing marine climates. Factors which help P. strigosa persist are important to identify as coral 
bleaching and disease continue to increase. Spirobranchus giganteus is a serpulid worm that colonizes coral 
heads and may help coral polyps obtain food. Skeleton size and tissue coverage of P. strigosa colonies were 
measured. Coral colony color was characterized and S. giganteus presence recorded. There was no effect of 
depth or S. giganteus presence on tissue coverage or colony color. However, larger coral heads were more likely 
to be colonized by S. giganteus (X2(5)=16.183. p=0.005; R2=0.07, p<0.001).  In addition, there was a weak, but 
significant, inverse relationship between colony size and depth, with larger colonies found more frequently in 
shallow water (R2 = 0.148, p < 0.001). These results suggest that, while not as structurally complex as some other 
reef builders, P. strigosa may serve as an important replacement for species with less resilience. 
 
 
Use of autonomous audio recordings for the rapid inventory of birds in the white-sand forests of the 
Peruvian Amazon 
Henry C. Stevens,1,4 Elaine M. Metz,1,5 Percy Saboya Del Castillo,2 Juan Díaz Alván,2 and Mark T. Bowler1,3,6  
1School for Field Studies, Center for Amazon Studies, 2Universidad Nacional de la Amazoneıa Peruana (UNAP 
3Institute of Conservation,  4Department of Biology, Tufts University, 5Department of Biology, Hollins University, 
6University of Suffolk 
 
White-sand forests are patchily distributed ecosystems covering just 5% of Amazonia that host many specialist 
species of birds not found elsewhere, and these forests are threatened due to their small size and human 
exploitation of sand for construction projects. As a result, many species of birds that are white-sand specialists 
are at risk of extinction, and immediate conservation action is paramount for their survival. Our objective was to 
evaluate current survey methods and determine the relative effect of the size of patches of these forests on the 
presence or absence of white-sand specialists. Using point counts and autonomous recorders, we surveyed 
avian assemblages occupying patches of white-sand forest in the Peruvian Amazon in April 2018. Overall, we 
detected 126 species, including 21 white-sand forest specialists. We detected significantly more species of birds 
per survey point with autonomous recorders than point counts. We also found a negative relationship between 
avian species richness and distance from the edge of patches of white-sand forest, but a significant, positive 
relationship when only counting white-sand specialists. Although we detected more species with autonomous 
recorders, point counts were more effective for detecting canopy- dwelling passerines. Therefore, we 
recommend that investigators conducting surveys for rare and patchily distributed species in the tropics use a 
mixed-method approach that incorporates both autonomous recorders and visual observation. Finally, our 
results suggest that conserving large, continuous patches of white-sand forest may increase the likelihood of 
survival of species of birds that are white-sand specialists.  (published this year Stevens H, Metz E, Saboya P, 
Alván J D, Bowler M. 2019. Use of autonomous audio recordings for the rapid inventory of birds in the white-sand 







Species composition, abundance, and phenology of ticks in southwest Virginia  
Ciera Morris 
Under the direction of Drs. Elizabeth Gleim and Morgan Wilson 
 
Knowing tick phenology is crucial to understanding disease ecology and for reducing risk of tick-borne disease in 
human and animal populations. Although phenological studies have been conducted in other parts of the state 
of Virginia, tick activity and species abundance in Southwest Virginia has been under-studied. Importantly, 
however, over the past ten years, there has been a disproportionate increase in the number of Lyme disease 
cases in western Virginia. These trends indicate that there may be notable differences in tick phenology and 
abundance in this region that need to be studied. To examine this, monthly flagging sessions were performed at 
12 collection sites in Southwest Virginia over a 12-month period. Polymerase chain reactions targeting the 16S 
gene and sequencing were performed to identify Ixodes scapularis nymphs and all larvae. All other species life 
stages were identified morphologically. Although molecular work is on-going to confirm identifications, 19,434 
ticks were collected. Based off of morphological and presumptive identifications, Amblyomma americanum was 
the most abundant species 2 (87 adults, 1,419 nymphs, 15,872 larvae), followed by Ixodes scapularis (134 adults, 
306 nymphs, 1,510 larvae), Dermacentor variabilis (50 adults), Dermacentor albipictus (45 larvae), 
Haemaphysalis leporispalustris (1 nymph, 6 larvae), and Haemaphysalis longicornis (1 larva). Our results 
generally correlate to tick activity across Virginia with one important exception. I. scapularis nymphs exhibited 
higher activity levels in Southwest Virginia compared to other geographic regions indicating questing behaviors 
distinctive from other populations within the state. Increased activity in I. scapularis nymphs may be 






Phyllosphere community diversity along an elevation gradient at Roan Mountain, 
 Tennessee/North Carolina 
Hannah V. Schleupner  
Under the direction of Dr. Mary Jane Carmichael  
 
High elevation spruce/fir forests represent unique relic ecosystems in the southern Appalachians. These 
ecosystems usually exhibit low N turnover that does not rely heavily on N2-fixation in the rhizosphere. Recent 
evidence indicates that phyllosphere associated N2-fixation may represent an important N source in coniferous 
forests. As H2O is known as a driving factor of N2-fixation in the phyllosphere, the reliance of these communities 
on periodic cloud immersion has the potential to impact ecosystem level H2O and N-cycling. In the Summer of 
2018, a pilot study was conducted to survey the phyllosphere community in spruce/fir forests at Roan Mountain, 
Tennessee/North Carolina. Soil samples and needles from first-year seedlings, saplings, and adult Picea rubens 
(red spruce) and Abies fraseri (Fraser fir) were taken at 3 blocks along an elevational gradient spanning an 
ecotone from the deciduous hardwood forest at low elevations to the spruce/fir forest at high elevations on 
Roan Mountain. Phyllosphere community composition was assessed using the 16S rRNA gene sequence. 
Bioinformatic analysis on these data is currently being conducted. Climate-change is predicted to raise cloud 
ceilings above peak elevations in the Appalachians, possibly increasing H2O and N-stress for plants. Shifts in H2O 





Indirect impacts of the emerald ash borer on wildlife 
Madi Simms 
Under the direction of Dr. Elizabeth Gleim  
 
The emerald ash borer (EAB), Agrilus planipennis, is a non-native invasive beetle in the United States that is 
currently killing native Fraxinus spp. (ash trees). Although, much research has been aimed at the effect of EAB on 
the environment and other native plant species, few efforts have been directed at native fauna. This research 
aimed to focus on the connection between canopy gaps created by dead ash trees killed by EAB and the 
presence of meso-mammals, white-tail deer (Odocoileus virginianus) and carnivores in the Roanoke Valley. This 
pilot study involved 6 forested sites with ash trees (e.g.  ash sites) and 6 forested sites without ash trees (e.g. 
control sites). One trail camera was placed at each site for one month and directed at an ash or non-ash tree (at 
control sites). The ash trees’ health was scored using a whole number scale of 1-5 with a score of 1 being healthy 
and 5 being dead. The ash trees ranged from a score of 2-5 with an average of 3.33 +/- 1.21. The data showed no 
significant correlations between native fauna presence and canopy gaps due to the presence of EAB. Specifically, 
there was no significant relationship between the sites and total animals seen with an average of 23.33 +/- 13.69 
at ash sites and 10.33 +/- 2.59 at control sites (p=0.18), and diversity in species seen averaged 2.66 +/- 7.46 at 
ash sites and 2.66 +/- 0.66 at control sites (p=1.8). Although no significant findings emerged from this pilot 
study, additional research is needed to more thoroughly investigate and understand potential impacts on 
wildlife. We intend to continue and broaden the research in the summer of 2019. 
 
 
Bioprospecting for Novel Antibiotic Compounds in Southwest Virginia Caves and  
the Isolation of 2,4-diacetylpholorglucinol (DAPG) 
Maya Sproechlich 
Under the direction of Drs. Mary Jane Carmichael and Daniel Derringer  
 
The composition of underlying bedrock in southwest Virginia allows for the formation of numerous cave 
systems. Caves are a unique environment that can provide a habitat which fosters a diverse compilation of 
bacteria in microbial communities. Production of antimicrobial compounds is a common method of competition 
in microbial communities that occurs naturally within an environment. The search for novel antimicrobial 
compounds produced by these communities is known as bioprospecting, a practice that could potentially lead to 
the discovery of antimicrobial compounds that combat bacterial pathogenic species, especially those that 
display evidence of multi-drug resistance. In this investigation, bacterial isolates sampled from James Cave 
(Pulaski County, VA) were tested for evidence of antibiotic resistance and production. Isolates that displayed 
resistance to multiple classes of antibiotics were tested for antibiotic production. Three of these isolates showed 
evidence of antibiotic production (two were Stenotrophomonas maltophilia, while the other was found to be a 
Pseudomonas spp. most similar to P. entomophila and P. putida). The compounds produced by these isolates 
were analyzed using Liquid Chromatography-Mass Spectrometry, High Performance Liquid Chromatography, 
UltraViolet-Visible Spectroscopy, Evaporative Light Scattering Detector, and Nuclear Magnetic Resonance 
Spectroscopy. Using chromatograms from these instruments, isolate 9 and 12 may have been producing an 
unknown compound, while isolate 14 may have been producing 2,4-diacetylphloroglucinol (DAPG). Further 






Department of Chemistry 
 
Synthesis and evaluation of the rhodamine- and biotin- probes for detection of  
cysteine containing proteins  
Veronica Able-Thomas*, Rania Asif*, and Ashlyn Parsons* 
 Under the direction of Dr. Son H. Nguyen  
 
Along with glutathione, biological thiol cysteine (Cys) plays important roles in many biological processes such as 
cellular detoxification and metabolism in living organisms. Changes in intracellular Cys concentration have a 
profound effect on these biological processes. Given the critical importance of Cys homeostasis in biological 
systems, a strong interest has emerged in developing effective probes to detect and image Cys-rich proteins. In 
this poster, the synthesis and evaluation of probes which are hoped to make and use to label Cys-rich proteins in 




Synthesis of Inorganic Complexes for Use in Dye-Sensitized Solar Cells 
Brianna Berry 
 Under the direction of Dr. Daniel Derringer  
 
Dye-Sensitized Solar Cells (DSSCs) are a type of photovoltaic cell that uses a sensitizer dye to readily absorb light. 
The objective of this research was to determine the relative efficiency of inorganic complexes as dye-sensitizers 
and compare these values to an organic DSSC produced from raspberry juice. The three inorganic complexes 
synthesized were [Co(4-NCPy)_2 (SCN)_2 (H_2 O)_2], [Ni(4-NCPy)_2 (SCN)_2 (H_2 O)_2], and [Cu(4-NCPy)_2 
(SCN)_2 (H_2 O)_2]. The results for the inorganic dye solar cells are not yet conclusive. UV-Vis spectroscopy was 
done on solutions of all three inorganic dyes in acetonitrile. Ethanol, propanol, water, and DMSO have all been 
ruled out as insufficient solvents for the dyes. This particular area of research is important because it is seeking 
to find less expensive, more environmentally friendly applications to solar cells as an alternative to fossil fuels. 
Determining the efficiency of DSSCs are important because they present a type of solar cell that is easy to 
manufacture and inexpensive. 
 
 
Synthesis and Structural Characterization of Re2(O2CCH3)Cl3(dppmMe)(Ph2PCH(CH3)PPh(C6H4)) 
Cat Flayhart 
 Under the direction of Dr. Daniel Derringer  
 
An analysis of cis-Re2(O2CCH3)2Cl2(dppm)2 using nuclear magnetic resonance spectroscopy led to the 
observation of an unusual chemical shift for one of the bridgehead methylene protons of dppm (Ph2PCH2PPh2). 
In order to clarify which hydrogen of dppm is associated with this chemical shift, attempts were made to 
synthesize a compound with a comparable diphosphine ligand, namely, Ph2PCH(CH3)PPh2 (dppmMe). A 
reaction mixture we had good reason to believe would lead to the formation of cis-
Re2(O2CCH3)2Cl2(dppmMe)2 did not. Instead, the formation of 
Re2(O2CCH3)Cl3(dppmMe)(Ph2PCH(CH3)PPh(C6H4)) resulted. This compound was characterized by single-





Synthesis and Structural Characterization of Re2(O2CCH3)Cl4(dppmMe) 
Mallory Jengo 
 Under the direction of Dr. Daniel Derringer  
 
Three new dirhenium complexes have been prepared: Re2(O2CCH3)X4(dppmMe)2 (X = Cl, Br) and 
Re2Br4(dppmMe)2. These were made by combining the diphosphine compound, Ph2PCH(Me)PPh2 (abbreviated 
dppmMe), with an appropriate dirhenium starting material. Our starting materials were (Bu4N)2Re2Br8 and 
Re2(O2CCH3)2X4L2 (X = Cl, Br; L = H2O, pyridine), and they were ultimately prepared from commercially 
available tetrabutylammonium octachlorodirhenate(III). Cyclic voltammetry was used to establish the identities 
of the new complexes. In the case of Re2(O2CCH3)Cl4(dppmMe)2, the structure of the compound was 




Integrated Approach to Plant-Based Medicine 
Mary Rash 
 Under the direction of Dr. Daniel Derringer  
 
This presentation focuses on plant-based treatments for equine animals, specifically herbs.  The data for this 
paper was gathered from experience and observations at the place of study, interviews with industry 
professionals, and through literary research.  The presentation covers many different aspects of herbal 
medicine.  The first being, why use herbs, followed by, common misconceptions and what to know before you 
start using herbs.  Different administration techniques for herbs are also discussed.  Experience and 
observations of the herbs that have been successfully used to treat certain conditions on the farm are discussed 
in the next section of the presentation.  Additionally, there are general examples of how the herbs helped and 
under what conditions.  Following the examples are the case studies at the place of study of where herbs 
managed conditions, though a stronger course of action was needed.  Practitioner case studies are then 





Department of Environmental Studies 
 
 
Avian Window Collisions on Hollins Campus  
Chelsea Alley and Kaitlynn Walsh 
Under the direction of Dr. Renee Godard  
 
Collision with windows is the second most common cause of bird death, including all natural causes. This study 
surveyed three buildings on Hollins University campus to collect data on bird strikes. The buildings were 
surveyed three times a week at peak strike times identified by the American Bird Conservancy (before 10, 
around 12 noon, and after 2 PM).  Data on weather conditions, presence of carcasses, and evidence of collisions 
(window smears) was recorded. Two of the buildings were chosen because of large exterior surfaces devoted to 
windows with different glazing (library - see through and Moody mirrored). The third building, Pleasants, 
modeled design (both exterior and window type) of more common residential structures. All three buildings had 
the three window types facing in the almost all four directions. Buildings were surveyed for a 36 day period 
(March 12 to April 18), and in that time, only one strike occurred. Given the prevalence of collision deaths in the 
avian population, understanding the types of windows, peak times of collision, and most common directions of 
collision leads to greater ability to protect these vulnerable animals. Solutions to address bird strikes exist, and 




Influence of Environmental Factors on Anuran Calling on the Hollins Campus 
Taylor Campbell, Lauren Crawford, Sara Evans, Madison Simms, and Catherine Kirkpatrick 
Under the direction of Dr. Renee Godard  
 
Amphibia is a diverse class of vertebrates, containing frogs, toads, and salamanders. As important members of 
the forest and wetland ecosystems, amphibians eat insects including pests and vectors for disease, perform 
nutrient cycling, and serve as a valuable food source. Further, amphibians serve as important indicator species 
for ecological change and ecosystem health, representing healthy biodiversity. Anurans is a group containing 
frogs and toads, and can be heard nightly on the Hollins campus. The objective of our study was to investigate 
the relationship between wetland habitat type and amphibian biodiversity on the Hollins campus, as well as gain 
an understanding of the anuran biodiversity on Hollins campus and the relationship between anuran calling and 
environmental factors. Auditory surveys were taken nightly at two locations: the wetland and Oyster Pond, a 
man-made pond on campus. We planted four temperature probes: two at each auditory site, one in the water 
and one on land for each site. We found Pseudacris crucifer, the spring peeper, to be the dominant anuran at 
the wetland and Lithobates palustris, the pickerel frog, to be dominant at Oyster Pond. Comparisons of species 
abundance at both the wetland and pond as functions of wind and temperature using linear regressions did not 
yield significant results. Our data serves as baseline data for further investigation into amphibian biodiversity on 
campus. Additional data with alternative surveying methods needs to be collected in order to effectively survey 




Coverage and Abundance of Sponges in Urban and Isolated Dock Pilings in Bocas del Toro, Panama 
Madison Correiro 
Advised by Professor Carolyn Kovacs, SFS Bocas del Toro, Panama 
 
Increased tourism and human development have led to the destruction of natural shorelines as well as the 
creation of artificial structures, such as dock pilings. This study examined artificial structures (i.e. dock pilings) as 
potential habitats for epifaunal sponges in Bocas del Toro, Panama. The overall sponge coverage and presence 
of common mangrove sponge species was compared between dock pilings close and further away from human 
structures. Photo-quadrats between 0 and 1.25 meters deep were compared between urban (N=3) and isolated 
sites (N=3). Dock pilings in urban environments had higher percent coverage. Ten common species were 
surveyed and their abundance varied to some degree between urban and isolated sites. As coastal development 
continues to escalate in Bocas del Toro, knowledge of epifaunal species settlement and coverage on artificial 
structures may lead to improvements in related policies as well as improved predictions of future changes to 
coastal habitats. 
Trash Talk: Impacts of Hurricanes 
Jules Jackson and Kaitlynn Walsh 
Under the direction of Drs. Renee Godard and Morgan Wilson 
 
In September 2017, the island of St. John, USVI, was hit by two category five hurricanes, Irma and Maria. These 
storms had catastrophic impacts on the island, both above and below the water. In January of 2019, the Hollins 
University Marine Ecology class journeyed to St. John to study several aspects of the marine environment and to 
determine the extent to which the island has recovered from these hurricanes. Continuing a long-term study 
(2012-2017) on trash found on the island, we collected, tallied, and weighed trash items from two North shore 
and two South shore beaches. Items were classified as either terrestrial or marine refuse. Data from 2019 (~1.5 
years post-hurricane) showed that the incidence of trash was substantially less than in years before the 
hurricanes, and that North shore beaches had significantly greater trash of marine origin than did South shore 
beaches. Two possible explanations for these trends are 1. the displacement of trash from the hurricanes’ wind 
and wave activity and/or 2. reduced tourist and marine activity near the beaches of St. John. 
 
Survey of photosynthetic capacity of Johnsongrass (Sorghum halepense) across the U.S. 
Shannen Kelly 
Research Advisor:  Dr. Jacob Barney, School of Plant and Environmental Sciences, Virginia Tech 
Hollins Advisor: Dr. Renee Godard  
 
Johnsongrass (Sorghum halepense) is a damaging invasive weed that was first introduced to the United States in 
the antebellum era. Since, Johnsongrass has caused insurmountable damage to agricultural yields. While 
previous studies have examined the success of Johnsongrass as an invasive species through the framework of 
growth and life history traits, few have investigated adaptation on a physiological level. In this study, we aimed 
to identify ecophysiological variation among Johnsongrass populations representing a wide range of home 
climates. We examined 15 populations from 9 states and extracted physiological photosynthesis information 
through the construction of light response and carbon response curves. Photosynthetic parameters were 
modeled against climate variables correlating to precipitation and temperature patterns of a population's home 
habitat. It was discovered that precipitation of home habitat strongly influenced photosynthetic parameters at 
the cellular level, and that Georgia populations exhibited unique photosynthetic behaviors. This research 
elucidates the behaviors of Johnsongrass in relation to patterns of energy creation and climate, which may 





Department of Mathematics 
 
 
Fun with Knot Theory: Ratio Theory, Continued Fractions and Group Theory 
Charlotte Cassell 
Under the direction of Dr. Steve Wassell 
 
An investigation of Knot Theory leads to a discussion of other important mathematical concepts.  Flowing from 
Ancient Greek ideas in Ratio Theory to post-Renaissance discoveries in Continued Fractions and Group Theory, 
we set up the background knowledge required to discuss knots.  This preparatory work is used to develop the 
crucial Conway Notation, a popular way to distinguish knots from one another.  Through this exploration, it is 
natural to find an appreciation for Ratio Theory and Continued Fractions, which can be used to approximate 
important ratios such as π and φ.    
 
 
Computational Geometry in the Proof of the Kepler Conjecture 
Madeleine Lohr  
Under the direction of Dr. Steve Wassell 
 
In 1611, Johannes Kepler asserted that the method of packing spheres now known as the face-centered cubic 
design allows for the greatest density of spheres out of all possible sphere packing designs. In 2012, Thomas 
Hales' Dense Sphere Packings: a blueprint for formal proofs outlined his process of creating a computer 
generated proof of the Kepler Conjecture. In this project, we will examine and provide a commentary on Hales' 
methods of constructing a computational proof assistant based on a systematic development of the principles of 
trigonometry, area, and volume. We will analyze the mathematical methods based in real analysis used to 
analytically develop the principles of trigonometry and vector geometry. 
 
 
Hidden Markov Model for stock price prediction for different companies  
Bibhu Sapkota 
Under the direction of Drs. Steve Wassell and Giancarlo  Schrementi  
 
Stock markets are very unpredictable. There are several uncertain states such as macroeconomic policies, 
demand and supply, launch of new products, etc. that affect the stock price of company. In this project, we will 
learn about Hidden Markov Model, Forward Algorithm, Backward Algorithm, Viterbi Algorithm, and Baum-
Welch Algorithm. We will focus on using Hidden Markov Model to predict the stock price of several companies 
and compare it with the actual price to see how accurate hidden Markov model is in predicting the stock prices. 
We will use the concept of Machine Learning where we will generate the training set, testing set, and then 






Department of Physics 
 
 
Retrieval of Thermospheric Atomic Nitrogen Densities from Ultraviolet Radiances Measured on the 
International Space Station (ISS):  A Proposal 
Charlotte Cassell 
Under the direction of Dr. Justin Yonker 
 
In Earth’s thermosphere (z>100 km), nitrogen atoms, ions, and molecules play important roles in ozone 
destruction, GPS signal propagation, satellite drag, and the overall energy budget.  The most poorly measured, 
upper atmospheric component is ground state atomic nitrogen, N(4S).  Because of this paucity of data, the 
international standard reference model for the upper atmosphere—the Naval Research Laboratory (NRL) Mass 
Spectrometer and Incoherent Scatter Empirical 2000 model (NRLMSISE-00)—predicts N(4S) densities that are 
orders of magnitude larger than physics and chemistry based models.   
A means to obtain the N(4S) density has been provided by NASA’s Remote Atmospheric and Ionospheric 
Detection System (RAIDS).  RAIDS was a spectrometer suite designed to measure the light emitted by Earth’s 
upper atmosphere and was mounted on the Japanese wing of the International Space Station from 2009-2011.  
Included in the RAIDS data set is the ultraviolet emission of the δ band of nitric oxide (NO) which is produced 
from the radiative recombination of N(4S) with ground state atomic oxygen, O(3P).  This project describes the 





Department of Psychology 
 
Babies and Booktime: Using Embedded Tips to Promote Parent-Child Interactions During Reading 
Debra Henke 
Under the direction of Dr. Tiffany Pempek 
 
Research has found that certain types of verbal input from parents can enhance language development in 
children. Reading to children is one effective way to foster language development and literacy skills in children. 
The purpose of this study was to examine whether tips on reading and language development embedded within 
a children’s book would enhance parents’ reading techniques. Children 18-30 months of age are currently being 
recruited to participate in this study. Families are randomly assigned to one of two conditions: those who 
receive a book with tips to read at home for two weeks or those who receive the same book with tips removed. 
In addition, parental attitudes toward reading to their child were assessed. Participants were invited to the lab 
following a two-week period in which they were asked to read the book at home each day. During the lab 
session, they read the book they had been reading at home as well as one other book. Preliminary analyses of 
video coding will compare parent reading techniques across the two conditions. Findings from this study will 
help in the development of evidence-based books that will promote effective reading with infants and toddlers 












Veronica Able-Thomas (far-right), 
class of 2019, is majoring in 
chemistry with a concentration in 
biochemistry. Veronica has 
completed internships at the 
Fralin Biomedical Research 
Institute, NYU Langone Health, 
and the Westfield Clinic in The 
Gambia, West Africa. Veronica 
plans on attending medical school 
in the near future.  Rania Asif (far 
left), class of 2019, is a senior 
majoring in chemistry with a 
biochemistry concentration. 
During her time at Hollins, she interned at a clinic in Roanoke, at New York School of Medicine, and did some 
research involving synthesis and analysis of inorganic compounds. She has developed a strong passion towards 
biomedical and biochemical aspects of scientific research. She likes cooking spicy food, being outdoors and 
shopping. After graduation, she wants to be a clinical scientist working on developing techniques to prevent 
illnesses/diseases.  Ashlyn Parsons (second to left), class of 2019, is majoring in chemistry with a biochemistry 
concentration and minoring in physics.  Her interest lies in epigenetics, but she has newly discovered a love for 
protein research. She hopes to work as a lab technician after graduation.  They collaborated equally on their 
research project. 
 
Chelsea Alley, class of 2019, is an Environmental Studies (B.A.) 
major and a Social Justice minor. During her time at Hollins she has 
been an officer for Students for Environmental Action, and involved 
in the theatre department. She enjoys being immersed in nature, 
cooking for herself and friends, and recently relief printmaking and 
going down research “Rabbit Holes.” She is also a member of 
Omicron Delta Kappa and Phi Beta Kappa honor societies. After 
graduation, she will be moving home to Maine to continue 





Brianna Berry, class of 2019, is a Chemistry major and French and 
Physics double minor. During her time at Hollins, she has been on the 
Dean’s List and had the opportunity to work with Dr. Derringer on her 
undergraduate research involving solar cells. She is a member of Pi 
Delta Phi, the French National Honor Society and is a winner of the 
James Lewis Howe Award presented by the Virginia Blue Ridge Section 
of the American Chemical Society. Brianna currently lives in Hampton, 






Caroline Blackwell, class of 2022, is a double major in Biology (B.S.) and 
Environmental Science (B.S.). As a first-year student, she had her sights set on 
veterinary medicine but was quickly introduced to a hidden field she would be 
very passionate about—marine biology. She spent her first January term in St. 
John participating in Caribbean Ecology research with Dr. Renee Godard and Dr. 
Morgan Wilson. She and Elaine Metz collected data on Symmetrical Brain Coral 
(Pseudodiploria strigosa). Caroline is hopeful in returning to St. John in the 
future to continue watching the ecosystems recover. She also plans to study 
abroad in Turks and Caicos through the School for Field Studies at their Center 








Taylor Campbell, class of 2019, is an Environmental Science (B.S.) major. 
During her time at Hollins, she has interned and worked at many veterinarian 
clinics including Blue Ridge Animal Clinic, Natural Bridge Animal Clinic, Rocky 
Creek Veterinary Services and North Iredell Animal Hospital. After graduation 
she plans to pursue a Ph.D. in Veterinarian medicine with the focus in exotics 





Madison Correiro, class of 2019, is an Environmental Science (B.S.) major with a 
minor in Communications. Her interests in marine science and science 
communication were sparked by her first research experience in the Caribbean 
Ecology course in St. John, USVI, studying coral health under the guidance of Dr. 
Renee Godard and Dr. Morgan Wilson. Her experience and passion increased 
during her semester abroad while studying tropical rainforest and coastal 
ecology with the School of Field Studies in Bocas del Toro, Panama. In addition, 
Madison has worked as an intern for non-profit organizations such as the Blue 
Ridge Land Conservancy and Virginia Living Museum. In the future, she plans on 






Maddy Evans, class of 2019  is on the pre-veterinary track and majoring in 
Biology and Environmental Science. She is also interested in environmental 
policy and action. After graduating, she will be working toward earning a USDF 




Cat Flayhart, class of 2020, is a chemistry major with a biochemistry 
concentration and a physics minor. She enjoys doing research. Some of 
the work she will talk about today was begun when she was a first-year 
student. In addition to doing research, she tutors for the chemistry 
department. Cat is a three-year thyroid cancer survivor and plans to 
earn a doctorate after graduation. In her free time, she writes poetry, 








Savannah Goodbar, Class of 2020, is a Biology major. She enjoys 
reading and working with the cows on her family farm. After 
graduation, she plans to attend graduate school to earn a degree in 








JaeYeon Han, class of 2020,  is a biology major and chemistry minor. She is 
from Seoul, South Korea and transferred from Kangwon National University in 
South Korea.  At Hollins University, she had  internship at the Merritts Creek 
Veterinary Center in West Virginia for January term course this year which 
influenced to choose the Pre-vet track. Also, she grew more interests on the 
birds after taking Field Vertebrate Zoology course this semester. She is a 
member of A.C.C.E.T. and ASA . She enjoys watching Netflix, cooking Korean 
food, and eating spicy food. Following graduation she plans to either studying 





Debra Henke,  class of 2019, is a Psychology major with a minor in Biology.. 
She is interested in continuing to conduct research with children. However, 
she is hoping to move from media and book research to adoption and 
neural research. She has worked under close guidance with her mentor Dr. 
Tiffany Pempek on her honors thesis, as well as other research projects. 
Debra has had many wonderful undergraduate research opportunities and 
is eager to get her PhD in clinical psychology and later conduct neurological 





Jules Jackson, class of 2021, is pursuing a B.S. as an Environmental Science major and 
Philosophy minor. Originally from the Pacific Northwest, she likes to spend her time 
outdoors and prefers the rain. She hopes to pursue a career in environmental ethics 
to protect at-risk environments in her community. She is currently ending a two-year 
project in the Appalachian social sciences and a one-year project on workforce 
development in the Roanoke Valley, and will study abroad at the University of Cape 





Mallory Jengo, class of 2019, is a Chemistry major with a concentration in 
Biochemistry, and a Physics minor. She is from Salem, Virginia and is 
currently completing her senior research/ thesis at Hollins University with 
mentor Daniel R. Derringer. After graduation she is hoping to work in a lab 
dedicated to pharmaceutical chemistry, and/or forensics. She enjoys playing 
for the Hollins University Soccer team, practicing the guitar and piano, and 
hiking various trails in Virginia. Mallory is currently applying to fellowships to 





Shannen Kelly, class of 2019, is a double major in Environmental Science and Spanish. 
Originally from Connecticut, she has made found her home in the South at Hollins. 
During her time at Hollins, she has spent a semester abroad in Granada, Spain and has 
conducted research at Virginia Tech in the Department of Plant and Environmental 
Sciences. She enjoys traveling, baking, and watching biopics on Netflix. Upon 
graduation, she plans to work in DC for a few years before returning to academia and 




Catherine Kirkpatrick, Class of 2019, is a double major in Biology (B.S.) 
and Environmental Science (B.S.). Her interests include environmental 
education, botany, and forest ecology. Her first research experience was 
participating in the Caribbean Ecology research course in St. John, USVI 
under Drs. Renee Godard and Morgan Wilson studying invasive seagrass. 
Catherine spent Summer 2017 and Summer 2018 working as a research 
assistant for Dr. Elizabeth Gleim studying the effects of the emerald ash 
borer on tree species diversity in southeast Virginia forests. She is 
currently researching diversity of amphibians on Hollins campus under the 
direction of Dr. Renee Godard. After graduation, she plans on spending 





Madeleine Lohr, class of 2019, is majoring in Mathematics (B.S.) with a concentration 
in Data Analytics. She plans a career in policy analysis and the intersection of data 
analytics and politics. She has spent a term studying with Hollins Abroad - London, and 
has completed internships on Capitol Hill and Roanoke with the office of U.S. Senator 
Tim Kaine, and New York City with the Economic Club of New York. Madeleine has 
accepted a position as a research analyst with a political consulting firm and will move 
to New York City following graduation. She plans to pursue an advanced degree in the 
future. In her free time, Madeleine enjoys playing piano, reading, playing tennis, and 




Elaine Metz, class of 2019, will graduate with a B.S.  in 
Biology. When she entered Hollins, she was unsure about her 
future goals, but after hiking the entire Appalachian trail 
during a gap year, she decided to follow her love of the 
outdoors. She is pursuing a career conservation research and 
is interested in how research can be used to help both 
human and natural communities. Elaine will be pursuing 





Mary Meynardie, class of 2019, is a Biology major. While at Hollins, she has 
interned at NC State University where she assisted Melinda Martinez and 
Dr. Marcelo Ardón with research on greenhouse gas emissions in forested 
wetlands in coastal North Carolina. She also conducted her own research on 
humic acid and methane emissions at NC State. She enjoys hiking and 




Ciera Morris, class of 2019, is a Biology 
major (B.S.). She entered Hollins with a strong interest in public health, 
infectious diseases, and translational research. She developed a passion for 
molecular work while conducting her senior thesis observing tick phenology 
and species composition in SW Virginia. Through this experience, she has 
expanded her interests in conducting research that has significant impacts on 
both human health and environmental communities. After graduation, Ciera 
will be moving cross-country to begin working as a post-baccalaureate fellow 
for the National Institutes of Health (NIH), at The Rocky Mountain 
Laboratories of the National Institute of Allergy and Infectious Diseases in 
Hamilton, Montana. There she will be working in the Biology of Vector-Borne 
Viruses Section conducting biomedical research on tick-borne flaviviruses 
and their transmission methods. She eventually plans on entering into a 





Mary Rash, class of 2021, is a double major with Chemistry and 
Studio Art.  During her time at Hollins she participated in a J-term 
internship at Belle Oaks Stables in Wilsons Virginia.  Mary currently 
lives in Nottoway County and works at Belle Oaks continuing her 








Kendra Rich, class of 2020, is biology major on the Pre-vet track. Kendra hopes to 
pursue zoological/wildlife veterinary medicine. This was influenced by both her 
passion for non-domesticated animals and a J-term course she took in Minnesota, 
Wolves and Northwoods Predators. She transferred from the University of 
Kentucky and this is her second year at Hollins. She’s active in the theatre 
department, a member of APO, the Vice President of SACC, and is the goalkeeper 




Bibhu Sapkota, class of 2019, is a Mathematics and Applied Economics 
major with a concentration in Data Science. She is passionate about 
statistical modellings, machine learning, and wants to combine her 
knowledge in mathematics data science and economics and contribute it 
to the real work force. During her time at Hollins, she participated in J-
term internships at Emerald Creek Capital, Nabil Investment banking, 
and Gilman Hill Asset Management. She enjoys travelling to new places, 
hiking, and exploring different cuisines. She will be working as 






Hannah V. Schleupner, class of 2021, is pursuing a B.S. in Biology. She entered Hollins 
undecided as to her major but eventually noticed herself approaching many different 
interests and classes with possible interconnections to biology in mind. During 
Summer 2018 she conducted research on Roan Mountain, Tennessee/North Carolina 
with Dr. Mary Jane Carmichael, and helped author a publication based on previous 
research into greenhouse gas fluxes from agricultural drainage canals. Hannah 








Madison Simms, class of 2020 is a double major in Environmental Science B.S., 
and Biology B.S. She is interested in mammalogy, herpetology and forest 
ecology. She began with her experience as a research assistant for Dr. Elizabeth 
Gleim she studied the effects of the Emerald Ash borer on tree diversity in 
southeastern Virginia. She will continue that work this summer 2019, as well as 
her senior thesis involving trail camera studies to investigate the effect of 
emerald ash borer native wildlife. In her free time, she enjoys fishing, hiking and 
outdoor activities with her fiancé and service dog, Gunner. After graduation, 




Mara Smith, class of 2019, is a Biology major. During January 2019 Term, she 
was a member of the seagrass research team which investigated the invasive 
species Halophila stipulacea , in which the team was curious about the density of 
the invasive in comparison to native sea grasses. This research trip and her 
course work in ornithology as well as her vet internship with Dr. Jacqueline 




Maya Sproelich, class of 2019, is a double major 
both Biology and Chemistry with a biochemistry 
concentration. She came to Hollins with aspirations to pursue a degree in 
biology and was quickly captivated by the connection between biology and 
chemistry. After spending her 2017 summer at INOVA Liver and Obesity 
Research lab she was enthralled by the world of research and decided to 
investigate caves. During January of 2018 she started working with Dr. 
Carmichael to explore antibiotic resistance and antibiotic production in cave 
microbial communities. After graduation, she plans to attend the global medical 




Kaitlynn Walsh, class of 2020, is a double major in Environmental 
Science (B.S.) and Psychology (B.A). Her interests include conservation, 
animal behavior, and ornithology. In January, she had the opportunity to 
participate in the Caribbean Ecology research course in St. John, USVI 
under Drs. Renee Godard and Morgan Wilson studying hurricanes’ 
effects on island beach trash with Jules Jackson. This spring, she along 
with Chelsea Alley, studied bird window strikes on the Hollins campus. 
She enjoys hiking with her dog and reading a good book. She plans to 











Autumn Woodbury, Class of 2020, is a Biology major and Math and 
Chemistry double minor. She plans to pursue a career in big cat 
conservation. In her free time, she enjoys reading, doing yoga, and 
watching TV. She is also the current president of Students for 
Environmental Action and the vice-president of the Mind, Body, Spirt 
specialty house 
 
